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~© (57) Abstract: A text subtitle decoder (42) includes a text subtitle processor (41 1), a text renderer (412), and a presentation controller 
(415). The text subtitle processor (411) parses a texLsubtitle stream into text data and reproduction control information, where the 

^\ text data represent a subtitle text to be displayed within a text subtitle region. After the text subtitle stream is parsed, the text renderer 
(412) renders the text data into bitmap data using the reproduction control information. The presentation controller (415) controls 
operations of the text subtitle processor (411) and the text renderer (412). 
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TEXT SUBTITLE DECODER AND METHOD FORJDECODING TEXT SUBTITLE 

STREAMS 

Technical Field 

The present invention relates to a text subtitle decoder and a method for decoding text 
subtitle streams recorded in an optical disc. 

Background Art 

Optical discs are widely used as an optical recording medium for recording mass data. 
Presently, among a wide range of optical discs, a new high density optical recording 
medium (HD-DVD), such as the Blu-ray Disc (hereafter referred to- as "BD"), is under 
development for writing and storing high definition video and audio data fox a long period 
of time. Currently, global standard-technical specifications of the Blu-ray Disc (BD), which 
is known to be the next generation HD-DVD technology, are under establishment as-a-next 
generation optical recording solution thatis-able to have a data significantly surpassing the 
conventional DVD, along with many other digital apparatuses. 

Accordingly, optical reproducing apparatuses having the Blu-ray Disc (BD) standards- 
applied thereto are also being developed. However, since the Blu-ray Disc (BD) standards 
are yet to be completed, there have been many difficulties in developing-a complete optical 
reproducing apparatus. Particularly,, in order to effectively reproduce the data from the Blu- 
ray Disc (BD), not only should the main AV data as well as various data required for a 
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user's convenience, such as .subtitle information as the supplementary data related to the 
main A¥ data, be provided,, but also managing information for reproducing the main data_ 
and the subtitle data recorded in the optical-disc should be systemized and provided. 
However, in the present Blu-ray Disc (BD) standards, since the standards of the 
5 supplementary data, particularly the subtitle" information, are not completely consolidated, 
there are many restrictions in the fiilL-scale development of a Blu-ray Disc (BD) basis 
optical reproducing apparatus. And, such restrictions cause problems in providing the 
supplementary data such as subtitles to the user. 

10 Disclosure of Invention 

Accordingly, the present invention is directed to a recording medium for reproduction of 
text subtitle streams, and methods and-apparatuses for recording and reproducing the same, 
all of which substantially obviate one or more problems due to limitations and 
disadvantages of the related art. 
15 An object of the present invention is to define specific reproduction control information in a 
text subtitle stream such that text-data for a text subtitle included in the text subtitle stream 
could be reproduced in a standafdized-manner. 

Additional" advantages, objects, -and features of the invention will be set forth-in part in the 
description which follows and in-partwill become apparent to those having ordinary skill in 
20 the art-upon examination of the following or may be learned from practice of the invention. 
The objectives and other advantages of the invention may be realized and attained by the 
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structure-partieularly pointed out in the written description and claims hereof as well as the 
appended drawings. 

In one aspect of the present invention, a text subtitle decoder includes a text subtitle 
processor, a text Tenderer, and a, presentation controller. The text subtitle processor parses a 
5 text subtitle stream into text data and reproduction control information. The text data 
-represents a subtitle text to be^ displayed within a text subtitle region. The text Tenderer 
renders the text data into bitmap-data using the reproduction control information, and the 
presentation-controller control operations of the text subtitle processor and the text renderer. 
The reproduction control information may include region style information which specifies*^ 

10 a region style of the text subtitle region including an overall font-related style of the text 
data. The region style of the text subtitle region may be specified by at least one of a region 
position, a region size, a region background color, a text position, a text flow, a text 
alignment, a line space, a font identification, a font style, a font size, and a font colon 
defined in the region style information. In addition, the text subtitle processor may further 

15 parse the text subtitle stream into-inline information for^applying a different font-related 
style to a selected porfion-of the text data- 

hr-another aspect of the present invention, a method for decoding text subtitle streams 
recorded in a recoding medium includes the steps-of parsing a text subtitle stream* into text 
data and reproduction control information, and rendering the text data into bitmap data 
2 0 using the reproduction control information. The text data-represent a subtitle text to be 
displayed within a text subtitle region. The reproduction control information may include 
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region style information -specifying a region style of the -text .subtitle region including an 
overalLfont-related style of the text data. The region style of the text subtitle region may be 
specified by -at least one of a region position, a region size, a region background color, a text 
position, a text flow, a text alignment, a line space, a font identification, a font style, afont 
5" size, and a font color-defined in the region style information. The above method may further 
include the step- of parsing the= text subtitle stream into inline information for applying a 
different font-related style to a-selected portion of the text data. 

In a further aspect of the present invention, a. system for decoding text subtitle streams 
recorded on a recording medium includes a text subtitle decoder, a graphics plane, >and<#& 

1 o color look up table. The text subtitle decoder parses a text subtitle stream into text data and 

reproduction control information and renders the text data into bitmap data using the 
reproduction control information. Thereafter, the graphics plane converts the bitmap, data 
into displayable images and the color look up table controls, at least one of color and 
transparency levels of the displayable images. 
15 It is to be understood that-botiuthe foregoing generahdescription and the following detailed 
description of the present invention are=exemplary and explanatory- and are intended to 
provide further explanation of the invention as claimed. 

Brief Description of The Drawings 

2 0 The accompanying drawings, which are- included to provide a further understanding of the 

invention and are incorporated in and~ constitute a part of this application, illustrate 
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embodiments of the invention and together with the description serve to explain the 
principle of the invention. In the drawings: 

FIG. 1 illustrates.an optical (e.g., Blu-ray) disc player according to thepresent invention; 
FIG. 2A illustrates data files recorded in an optical disc according .to the present invention; 
5 FIG. 2B illustrates data storage areas of an optical disc according to-the present invention; 
FIGs. 3 A and 3B illustrate examples of a^ext subtitle region displayed on a display screen 
according to the present invention; 

FIG. 4 illustrates an apparatus for decoding AV streams and text subtitle streams according 
to the present invention; . .. . .. 

10 FIG. 5 A illustrates an example of a page composition segment (PCS) information included 
in a text subtitle stream according to the present invention; 

FIG. 5B i-l-lustrates-an example of an object definition segment-(GDS) information included 
in a text subtitle stream according to the present invention; 

. FIGs. 6A to 6D illustrate several examples of the text subtitle decoder shown in FIG. 4 
1 5 according to the-present invention; and" 

FIG. 7 illustrates an apparatus- of recording and/or- reproducing text subtitle streams 
according to the present invention: 

Best Mode for Carrying Out the Invention 

2 0 Reference will now be made in detail to the preferred embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings. Wherever possible, the 
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same reference numbers will be used throughout the drawings to refer to the same or like- 
parts. 

In this description, main data represent audio/video (AV) data that are recorded on- an 
optical disc by an author and belong to a title (e.g., a movie title). In general,. the- AV data 
5 are recorded in MPEG2 format and are often called AV streams or main AV streams. In 
addition, supplementary data represent all other data associated with reproduction of the 
main data, examples of which are text subtitle streams, graphic-streams, menu information, 
and supplementary audio streams (e.g., for a browsable slideshow). These supplementary 
data streams may be recorded in MPEG2 format or any other data format, and they could be ••»#* . . 
10 multiplexed with the AV streams or exist as independent data files in a same or different 
data area within the optical disc. 

According to the present invention^ a subtitle represents- caption information for images 
being reproduced and is often represented in a predetermined language. For example, when 
a user selects an option for viewing one of a plurality of subtitles for multiple languages 

15 while viewing images on display .screen, caption information corresponding to the selected 
option is displayed on a predetermined portion of the display screenr The caption 
information may be recorded in an optical disc as MPEG2 transport packets, bitmap 
graphics, or text data. When the caption information is text data, the subtitle-is called a text 
subtitle. A text subtitle stream includes text data for a text subtitle and reproduction control 

2 0 information for the text data. According to-one example the present invention, a text subtitle 
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stream- may be recorded in an optical disc and exist as an independent stream- file. In 
addition, the texLsubtitle stream may be downloaded from an external data source. 
FIG. 1 illustrates an optical disc player 1 according to the present invention. The disc player 
1 is able to reproduce text subtitle streams and audio/video (AV) streams recorded in- an 
optical disc, an example of which is a Blu-ray disc. Also, the disc player 1 is also able to 
record text subtitle-streams and AV streams on an optical disc. 

In addition, the disc player 1 according to the present invention is able to receive or 
download input data from an external data source, examples of which are a digital television 
broadcasting station and the Internet server. After tho disc player 1 performs the required^ 
data-processes for the input data, it displays the processed signals on a display device 2 
coupled to the disc player 1. Therefore, the disc player 1 is able to receive AV streams and 
text subtitle streams from the optical disc or the external" data source, respectively, and to 
reproduce AV* streams and the text subtitle data simultaneously. The text subtitle data may 
be in MPEG format, text, XML, or HTML format. 

FIG. 2A illustrates data files recorded in a Blu-ray (BD) disc according to the. present 
.invention. Referring to FIG. 2 A, at least one BD directory (BDMV) is included inra^root 
directory (root). Each BD directory includes an index file (e.g., index.bdmv) and an object 
file-(e.g.,TMovieObject.bdmv), which represent general files that are used when interacting 
with one or more users. For example, the index file contains data representing an index 
table which includes various information regarding a plurality of selectable menus and titles.- 
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Each BD directory includes three file directories including data to be reproduced,* and 
information required for reproducing the data. The file directories included in each BD 
directory are a stream directory (STREAM), a playlist directory (PLAYLIST), and~a clip 
information directory (CLIPINF). 
5 The stream directory includes audio/video (AV) stream files and supplementary stream files 
including one or more text subtitle stream files. The main AV streams and the text subtitle 
streams may Be in the form of MPEG2 transport packets and be named as "*.m2ts", as 
.shown in "FIG. 2A. The text subtitle stream files exist as independent stream files within the 
stream directory. In addition, the. text subtitle stream-files could be in other data fonn2i.a^&. 
10 be named according to their data format. For example, if "the text subtitle stream files are in 
text format, they could be named as "*.txt." 

Next T the clip information directory includes clip information files (*.elpi) that correspond 
to the AV and text subtitle stream files included in the stream directory. A clip information 
file includes property information and timing information of a corresponding stream file, 

15. where=timing information includes mapping information that maps presentation time stamp 
(PTS) with source packet number (SPN) using entry point map. In the industry standard, 
-each pair of a streamrfile and its corresponding clip information file is designated as a clip. 
For example, OlOOO.clpi included in CLIPINF includes-the property and timing information 
of O1000.m2ts included in STREAM, and OlOOO.clpi and 01000.m2ts form a clip. 

2 0 Referring back to FIG. 2A, the playlist directory includes one or more PlayList files 
(*.mpls), wherein each PlayList file includes at least one Playltem which designatesat least 
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one main AV clip and the reproduction time for the main- A V clip. More specifically, a 
Playltem includes -information designating beginning and ending times (In-Time and Out- 
Time) for reproduction- of a main AV clip, which may be designated by 
ClipJtafoimation_File_Name within the Playltem. Therefore, a PlayList file represents the 
5 basic reproduction control information for one or more main AV clips. In addition, the 
PlayList file may further includes a SubPlayltem^ which is the basic reproduction control 
information of one or more text subtitle stream files. When a SubPlayltem is included in a 
PlayList file to reproduce one or more text subtitle streams, the SubPlayltem is often 
synchronized with. Playliem(s) also -included, in the PlayList file. .In addition, when thg^ . . 
1 0 SubPlayltem is used to reproduce a browsable slideshow, it may not be synchronized with 
the Playltem(s). 

FIG. 2B illustrates data storage areas of an optical disc, in which the data files shown in FIG. 
2A-are recorded. As shown in the figure, the disc volume includes a file system information 
area occupying the inmost portion of the disc volume, a stream area occupying the outmost 

15 portion of the disc ^volume, and- a database area occupied between die file system 
information area-and the- stream data area. In the file system information area, system 
information for managing the entire~data files is recorded. Next, AV streams and one or 
more-text subtitle streams are prerecorded in the stream area. The general files, PlayList 
files, and clip information files are recorded An the database area of the disc volume. As 

2 0 discussed above, the general files include an index file and an object file, and the PlayList 
files and clip information files include information required to reproduce the AV streams 
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and text subtitle streams recorded in the stream area. A user is able to .select a specific play- 
back mode and to reproduce desired main and supplemental streams in the selected play- 
back mode using the information stored in the database area and/or stream area. 
FIGs. 3A and 3B illustrate examples of a text subtitle displayed on a display screen 2 
according to the present invention -A- text -subtitle stream recorded on an optical disc 
includes data representing a subtitle text (e.g., characters). When the text subtitle stream is 
reproduced, a text subtitle region including-the text-data is displayed on the display screen 2, 
as shown in both figures. The text data includedwithin the text subtitle region shown in FIG. 
3 A is^n ^ text -data displayed -within the region shown in FIG^B4&4j^-- 

English. In order to support both languages, there are more than one independent text 
subtitle files recorded in the optical disc. 

In conclusion, one or more text subtitle streams according, to the present invention may be 
provided from an optical disc, in which the text subtitle streams- exist as one or more text 
subtitle stream files. Or, they could be provided from an external data source, as shown in 
FIG. 1. The text subtitle streams. may be in MPEG format or any other data format (e.g., text 
format). 

-FIG. 4 illustrates an apparatusof decoding AV streams and text subtitle streams according 
to the present invention. The apparatus includes a packet identifier (PID) filter 5 for 
separating input streams into video streams, audio streams, graphic streams, and text 
subtitle streams based on their packet identifiers, an audio decoding part 10 for decoding the 
audio streams, a video decoding part 20 for decoding the video streams, a graphic decoding 
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part decoding the graphic streams, and a text subtitle decoding part* 40 for decoding the text 
subtitle streams. 

The~text subtitle streams may be extracted from an optical disc, or- they could be inputted 
from an external data source. For this reason, the apparatus shown in FIG. 4 includes a 
5 switch 6 which selects a data source. For example, if a-text-subtit-le stream in- MPEG format 
is extracted from the optical disc, the switch 6 selects data line A connected to the PID filter 
5. Oil the other hand, if a text subtitle stream in other format (e.g., text, XML,. or HTML 
format) is inputted through the external source,- the switch 6 -selects data line B which is 

— connected to the external source. - — - - - ; 

10 Each of the audio decoding part 10, video decoding part 20, and graphic decoding part 30 
includes a -transport buffer 11,21, and 31 for storing a predetermined size of data, streams to 
be decoded. A video plane 23 and a graphics plane 33_are included in the video decoding 
part 20 and the graphic decoding-part 30, respectively, for converting decoded signals into 
displayable images. The graphic decoding part 30 further includes a color look up table 

15 (CLDT) 34 for controlling color and transparency levels^of the displayable images. 

When the text subtitle decoding part 40 receives on^or more text subtitle streams from the 
switch 6, all of these streams are initially preloaded into a subtitle preloading buffer (SPB) 
41 at once. Assuming a typical size of-a text subtitle stream file for a single language is 
about 0.5 megabytes, the size of the subtitle preloading buffer 41 should be greater than 0.5 

2 0 megabytes. In order to ensure seamless-presentation of a text subtitle when a user switches 
among subtitle stream files supporting multi-languages, the size of the subtitle preloading 
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buffer 41 should be determined based on the a total number of the text subtitle stream files. 
The buffer, size must be large enough to preload all the required text-subtitle stream files at 
once. Since all the text subtitle stream files are preloaded into the subtitle preloading buffer 
41, extractioirand use of the text subtitle streams can be done in a time-efficient manner. 
5- Also, the control of the subtitle preloading buffer 41 could be quite simple due4o the reason 
set forth. 

The text subtitle decoding part 40 further includes a text subtitle (TXTJST) decoder 42 
which decodes one or more text subtitle streams stored in the subtitle preloading buffer 41, 
a graphics plane -43 for .converting the . decoded subtitle stream(s) into displayable Irriages,-^^.,, 
10 and a color look up table (CLUT) 44 for controlling the color and transparency levels of the 
converted images. 

An image superimposition part 50 included in the apparatus shown- in -EIG. 4 combines the 
images outputted from the video decoding part 20, the graphic decoding part 30, and the 
text subtitle decoding part 40. These combined images are displayed on a display screen. 

15 The-video images outputted from the video plane 23 of the video decoding part 20 are 
displayed asa-background of the display screen, and the images outgutted-from the graphic 
decoding part 30 :and/or the -text- subtitle decoding part 40 are superimposed over~the 
displayed- video images. For example, if the output images of the graphic decoding part 30 
are interactive graphic images, the text subtitle images outputted form the text subtitle 

2 0 decoding part 40 are initially superimposed over the video images by a first adder 52. 
Thereafter, the interactive graphic images are further superimposed over the subtitle- 
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superimposed imagesby a. second adder 53. On the other hand, if the output images of the 
graphic decoding part 30 are presentation graphic images, these images are initially 
superimposed overthe video images from the video decoding part 20 by the first adder 52, 
and the text subtitle images from the text subtitle decoding part 40 are further superimposed 
5 over the video images by-the second adder 53. 

The apparatus shown in FIG. 4 further includes a system decoder 4 for decoding input data 
streams extracted from an optical disc, and a microprocessor 3 for controlling operations of 
all the mentioned components of the apparatus. 

Reference will now be made ixufetail-to specific information/datair eluded ir^a text subtitle . ^ 

10 stream according to the present invention. A text subtitle stream file recorded on an optical 
disc according to the present invention includes a page composition segment (PCS) 
information including region (global) style information, and an object definition segment 
(ODS) information including data representing a subtitle text (e.g., characters) and inline 
(local) style information. When the text subtitle stream file is reproduced, a text subtitle 
15 region includmg-the subtitle text is displayed' on a display screen according to the region 
style information and the inline style information. 

An example of the page composition segment (ECS) information is illustrated in FIG. 5A. 
An object defined in the PCS information represents a text subtitle region (page) and an 
entire portion of the textincluded-in the text subtitle region. The PCS information includes 
20 object composition information (composition_object (*)) including object identification 
(object Jd), object position information (objectj>osition_info), and object cropping 
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information (object_cropping_info) for an~ object. The PCS information further includes 
infonnation-specifying a style of the text subtitle region displayed within the display screen, 
and this information is often denoted as region style information or global style information 
(global style _page shown in FIG. 5 A). For simplicity, it will be referred to as_region style 
5 information. 

The region style information specifies a region style of a text subtitle region including a 
subtitle text, where the region style includes airoverall font-related style of the subtitle text 
included within the text subtitlejregion. For example, the region style information specifies 
the region .styic-by-defimng- a plurality of display properties. required for displaying the^^ ;: 

10 subtitle region including subtitle text on the display screen. For example, the region style 
information may define a region position (regionjosition) indicating at least one of the 
horizontal and vertical positions of the text subtitle region from an origin of the display 
screen, a region size (region^size) indicating at least one of a width and height of the text 
subtitle region, and a region background color (region_background_color) indicating a 

1 5 background color of the text subtitle region. The region style information may further define 
a text position (text_position) indicating a position of the text data within the text subtitle 
region, a text "flow (text_flow) indicating at least one a character progression (left-to-right or 
rightto-lest) and a line progression- (top-to-bottom or bottom-to-top) of the text data withiir 
the text subtitle region, atext alignment(text_alignment) indicating one of left, center, right 

2 0 alignment of the text data within the text subtitle region, a line space (line_space) indicating 
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a distance between two adjacent baselines of the text-data within the text subtitle region. 
The region style information could also define other display properties not mentioned above. 
The region style information further specifies the--region style by defining an overall font- 
related style (font-related display properties) of'the subtitle text* included in a text- subtitle 
5 region. For example, the region style information may -further define a font identification 
(font_id) indicating a value-specifying a fontfile associated with the text subtitle stream file 
including the region style information, a font style (font_styte) indicating at least one 
normal, bold, and italic font styles, a fontsize (font_size) indicating a vertical size of the 

text-included in the.- text subtitle -region4e.g., a- character), and a. fonL^i)lcr^(foRt^coJor). ^ 

10 indicating a color of the text. As described above, the overall font-related style of the 
subtitle text within the text subtitle region is specified by at least, one of the font 
identification, font style, font size, and font color defined -in the region style information. 
FIG. 5B illustrates an example of theobject definition segment (ODS) information included 
in a text subtitle stream. An object defined by object identification (object_id) in the ODS 

15 information represents^ a selected portion of asubtitle-text-(e.g., characters) included in a 
text subtitle region. The ODS; information includes- object information including object 
identification (object_id) and object version- information (object_version_number)-for an 
object. The ODS information further include information -for- applying a different Tont- 
related style to a selected portion of the text, included in a text subtitle, and this information 

2 0 is often denoted as inline style information or local style information (local style_object 
shown in FIG. 5B). For simplicity, it will be referred to as inline style information. 
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An object of the local style information is to apply a different font-related style for a 
selected portion of the text included in a text subtitierregioh. In other words, the local style 
information specifies a specific "font-related style of the selected text portion, which may be 
different from the overall font-related style defined by the region style information. For 
5 example, the inline style information specifies the specific font-related style.by redefining.at 
least one of a font identification (fontjid) indicatinga value specifying a different font file- 
associated with the text subtitle stream, a font style (foni_style) indicating a different font 
style, a font size (font_size) indicating a different font size- and a font color (fontcolor) 

... indicating a different font_color:for the selected text portion jadthin. the.: text sub.title:xegicn.. f ^^ 

10 In addition, the inline style information may further define various other font-related display 
properties not mentioned above. 

Referring back to FIG. 5B, the GDS information farther includes data (Text_data) 
representing a subtitle text included in a text subtitle region. This text data may be included 
object data information (Object_Data), which is included in object_data_fragment, as 

1 5 shown in FIG. 5B. However, the text data may be included in the-ODS in-other manner. 

A text subtitle stream file may further include palette information fomse with-a color look 
up table (CLUT). This palette information may be includedlin palette definition-segment 
(PDS) information further included in^the text subtitle stream file, or it may be included in a 
clip information file corresponding to the text- subtitle stream. Alternatively,, the palette 

2 0 . information may be included in the PCS information shown in FIG. 5 A. 
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FIG. 6A illustrates a first example of the text subtitle-decoder 42 shown in FIG. 4 according 



to the present invention, where a text subtitle stream is- provided:from an optical disc. The. 
PCS information and ODS information included" in a text subtitle stream preloaded-in the 
subtitle preloading buffer (SPB) 41 may be initially arranged in the order of their 

5 information type and be stored in a coded data buffer (EB) 410. .However, this process-is 
only for improving an overall efficiency of the* text subtitle- decoder 42; and' it may be 
omitted. Therefore, the coded data buffer 410 is only for optional and" may not be included 
in the text subtitle decoding part 40 shown in FIG. 6 A. 

- ^-Referring back to FIG- 6A, a text -s^ti^processor-(-TXT JST. parserMiLmcluds^iJn the^ 



10 text subtitle (TXT_ST) decoder 42 parses the PCS and ODS information, which are 
preloaded in the subtitle preloading buffer (SPB) 41 or in the coded data buffer (EB) 410, 
into data representing a subtitle text (text data) to be included in a text subtitle region; inline 
style information, and region style information. When the PCS andODS information are 
parsed by the text subtitle parser 41 1, the text data and the inline information are transferred 

15 to a text renderer 4 12" and the region style informationis transferred to a composition buffer-. - 
(CB) 414. Thereafter, the text renderer 412 renders the text data- into - bitmap data under 
control of a presentation (color/layout/composition) controller 415 using the region style 
information, the inline style information, and a font file. The font file may be extracted from 
an optical disc or a memory (not illustrated) included in the optical disc player 1 shown ~in~ 

20 FIG. 1. 
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The composition buffer (CB) 414 stores the region style information parsed by the text 
subtitle parser 411 and provides this, information to the presentation controller 415. An 
object buffer (DB) 413 temporarily stores the bitmap data outputted from the text renderer 
412 and outputs the stored data according to time information (e.g., presentation time 
5 stamps). The presentation controller 415 controls operations of the text renderer 412 and the 
object buffer (DB) 413 according to the region style information, the inline style 
information, a corresponding clip information file, and a user input. 

FIG. 6B illustrates a second, example of the text subtitle decoder 42 shown in FIG. 4~ 

according to the pr e se nt in ventioivwherein a text subtitle streams-provided from an optica^- 

10 disc. The text subtitle decoder 42 shown in FIG. 6B does not include an object buffer and a 
composition buffer. A text subtitle processor (TXTJST parser) 421 parses the text subtitle 
stream including PCS and ODS information into= subtitle text data, inline style information, 
and" region style information. When PCS and ODS information are parsed, the text data and 
inline style information are directly transferred to a text renderer 422 and the region style 
15 information is directly transferred to a presentation (color/layout/composition) controller 
-423. Thereafter, the text renderer 422 renders the text datainto bitmap data underxontrorof 
the presentation controller 423 using -the region style information, inline style information, 
and a font file. Die bitmap data is directly displayed through the graphics plane 43. Since 
the storing processes of the bitmap data and the region style information are omitted, the 
2 0 overall data process of the text subtitle decoder 42 is greatly simplified. 
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FIGs. 6C and 6D-illustrate a third andfourth example of the text subtitle decoder 42 shown 
in FIG. 4 according to the_present invention, where a text subtitle- stream is provided-from 
an external data source rather than from an optical disc. When a text subtitle stream includes 
data representing a subtitle text (text data) in XML or HTML format, the text data may 
5 inchide-tag information (often referred to as "mark-up syntax") indicating property 
information of the text data. In the third example of the text subtitle decoder 42, pseudo- 
PCS (page composition segment) information and pseudo-ODS (object definition segment) 
information are created from the mark-up syntax. On the other hand, the mark-up syntax is 
- - <%6etly-4ise4--vrfi€& reproducing- cr-dseoding -the- text- subtitle stream. For this^^scn.4^ 
10 operations of the third and fourth examples of the text subtitle decoder 42 will be similar, in 
certain aspect, to those of the first and second examples shown in FIGs. 6A and 6B. 
Referring to FIG. 6C,a text subtitle processor (TXTJST parser or segment converter) 431 
included in the text subtitle decoder 42 converts a text subtitle stream originally provided 
from the external data source into standardized information. For example, if the text subtitle 
_L5 stream is in -XML format, it initially converts the data into pseudo-PCS information and 
pseudo-ODS information including subtitle text data, and parses these information into the 
text data, inline style information, and region style information. When the pseudb-PCS and 
pseudo-ODS information are parsed, the text data and inline style information are 
transferred to a text Tenderer (a bitmap generator) 432, and the region style information is 
2 0 transferred to a composition buffer (CB) 434. Thereafter, the text renderer 432 renders the 
text data into bitmap data under control of a graphic controller 435 using the region style 
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information, the inline style information, and a Jbnt file. The font file may be extracted front 
an optical- disc- or a memory (not illustrated) .included in the optical disc player 1 shown in 
FIG. 1. 

The composition buffer 434 stores the region style information parsed by the text subtitle 
5 parser ~431 and provides this information to the graphic controller 435. An object buffer 
(DB) 433 temporarily stores the bitmap data outputted from the text Tenderer 432 and 
outputs the stored data according to time information (e.g., presentation time stamps). The 
graphic controller 435 controls- operations of the text Tenderer 432 and the object buffer 433 

— ■„ according r to-tfte-regi on style information, the inline style information, .axorrespondingxlip- * 

1 0 information file, and a user input 

Referring to TIG. 6D, a -text subtitle processor (TXT_ST parser) 441 included in the text 
subtitle decoder 42 converts a text subtitle stream originally provided from the external data 
source into standardized information. For example, iTthe text subtitle stream is in XML or 
HTML format, it initially converts the data into pseudo-PCS information and pseudo-ODS 

15 information including subtitle -text data, and parses these information into the text data, 
inline style information; and region style information. When the pseudo-PCS and pseudo- 
ODS" information are parsed, the. text data and inline style information are transferred to a 
text renderer (442), and the region information style information is -transferred to a graphic 
controller 443. Thereafter, the text Tenderer 442 renders the text data into bitmap data under 

2 0 control of the graphic controller 443 using the region style information, the inline style 
information, and a font file. The converted bitmap data is simultaneously displayed through 
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the graphics plane 43. Since the storing processes-of the bitmap data and the region style 
information are not required, the overall data process of the text subtitle decoder 42 is 
greatly simplified. 

FIG. 7 illustrates an apparatus of recording or reproducing text subtitle streams according to 
the present invention. The apparatus shewn in FIG. 7 includes a pickup unit 1 1 that reads 
AV streams and one or more text subtitle streams from an optical disc. The pickup unit 11 is 
also able to record AV streams and one. or more text subtitle streams into an optical disc. 
Each text subtitle stream, being recorded on or read from the optical disc by the pickup unit 
- 1-Vincludes data representing a subtitle lext(4o&t data) to be xiisplayed-within^Ucxtsuhtit 1 ^- 
region of a display screen, region (global) style information specifying a region style of the 
text subtitle region including an overall font-related style of the text data, and inline (local) 
style information for applying a different font-related style to a selected portion of the text 
data. 

The apparatus further includes a driver (e.g., a servo) 14 which controls operation of the 
pickup unit 11, a. signal processor 13 which restores a signal received from the pickup unit 
11 or modulates a signal into a recordable signal,-a memory 15 which stores reproduction 
control information included-in the text subtitle streams^ and a microprocessor 16 which 
controls operationsof the driverl4, the signal processor 13, and the memory 15. 
The apparatus shown in FIG. 7 further includes an AV decoder 17 decoding the AV signal 
received from the signal processor 13, and an AV encoder 18 converting an input AV signal 
into a signal having a particular format, such as MPEG2 transport streams, and transmitting 
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the converted signal to the signal processor 13. In addition, the apparatus further includes a 
controller 12, which controls operations of the signal processor 13, the AV decoder 17, and 
the AV encoder 18. 

5 Industrial Applicability 

It will be apparent to those skilled in the art that various modifications and variations can be 
made in the present invention without departing from_the spirit or scope of the inventions. 
Thus, it is intended that the present invention co versatile modifications and variations of this 
. invention provided they. cama. vathinJhs^cope of the appended xlaima and their equivalents. 
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Claims 

1. A text subtitle decoder for decoding text subtitle streams recorded on a 
recording medium; comprising: 

5 a text subtitle processor configured to parse a text subtitle stream into text data and 

reproduction control information, the text data representing a_subtitle- text to be displayed 
within a text subtitle region; 

a text tenderer configured to render the text data into bitmap data using the 
reproduction control information; and 
10 a presentation controller configured to control operations of the text subtitle processor 

and the text renderer. 

2. The text subtitle decoder of claim 1, wherein the text Tenderer further uses font 
data when rendering the text data into the bitmap data. 

15- 

3. The text subtitle decoder of claim 1, further comprising: 

a subtitle preloading-buffer configured to preload an entire portion of the texlrsubtitle 
stream from the recording medium, and to provide the preloaded text subtitle stream to the 
text subtitle processor. 
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4. The text subtitle decoder of claim 1, wherein the reproduction control 
information includes region style information specifying a region style of the text subtitle- 
region including an overall font-related style of the text data. 

5. The text subtitle decoder of claim 4, wherein the region style of the text subtitle 
region is specified by at least one of a region position, a region size, a. region background 
color, a text position, a text, flow, a text alignment, a line space, a font identification, a font 
style, a font size, and" a font color defined in the region style information. 

6. The text subtitle decoder of claim 4, wherein the overall font-related style of 
the text data is specified by at least one of a font identification, a font style, -a font size, and 
a font color defined in the region style information. 

7. The text subtitle decoder~of claim 4, wherein the text subtitle processor 
-configured to fiirtherparse the text subtitle stream into inline style information for applying 
.a.different font-related style to a selected portion of the text data. 

8. The text subtitle decoder of claim 7, wherein the text data and the inline style 
information-are transferred to the text renderer when the text subtitle processor" parses the 
text subtitle stream. 
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9-. The text- subtitle decoder of claim 7, wherein the different font-related style is 
--specified by at least one of-a new-font identification, a new font style, a new font-size, and a 
new font color defined in the inline style information. 

5 

10. The text subtitle decoder of claim 7, wherein the selected portion of the text 
data comprises a text string. 

11. The text subtitle decoder of claim 4,. wherein the reproduction control 
1 0 information further includes palette information. 

12. The text subtitle decoder of claim 1, further comprising: 

a composition buffer configured to store the reproduction control information parsed 
by the text subtitle-processor, and Xo provide the stored information to the presentation 
15 controller. 

13. The text subtitle decoder of claim 12, wherein the reproduction control 
information is transferred to the composition buffer when the text subtitle processor parses 
the text subtitle stream. 

20 
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14. The text subtitle decoder of claim 1 , further comprising: 
an object buffer configured to store-bitmap data outputted from the text rendered and 

to output the-stored bitmap data according to-time-information. 

15. A method for decoding text subtitle streams recorded on a recording medium, 
the method comprising: 

parsing a text subtitle stream into text data and reproduction control information, the 
text data representing a subtitle text to be displayed within a text subtitle region; and 

rendering the text data into bitmap data using the reproduction control information. 

1-6. The method of claim 15, further comprising: 

preloading an entire portion of the text subtitle stream from the recording medium 
into a subtitle preloading buffer before the text subtitle, stream is parsed. 
15 

17: The method of claim 15, wherein the reproduction control information includes 
region style information specifying a region style of the text subtitle region-including an 
overall font-related style of the text data. 



5 
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18. The method of claim 17, wherein the region style of the text subtitle region is 
specified by at least one of a region position, a_region size, a region background color, a text 
position, a text flow, a text alignment, a line space, a font, identification, a font style, a font 
size, and a font color defined in the region style information. 

5 

19. The method of claim 17, wherein the overall font-related style of the text data 
is specified by at least one of a font identification, a font style, a font size, and a font color 
defined in the region style information. 

1 0 20. The method of claim 1 7, further comprising: 

parsing the text subtitle stream into inline style information for applying a different 
font-related style to-a selected portion of the text data. 

21. The method of claim 20, wherein the different font-related_style is specified by 
15 at least one of a new font identification, a new ibnt -style, a new font- size, and a new font 

color-defined in the inline style-information. 

22. The method of claim 20, wherein the selected portion of the text data is atext 

string. 
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23. The method of claim 17, wherein the reproduction control information further 
includes palette information. 

24. The method of claiml 5, further comprising: 

5 storing the parsed reproduction control information in a composition buffer. 

25. The method of claim 15, further comprising: 

storing the bitmap data in an object buffer and outputting the stored bitmap data according 
tolime information. 

10 

26. A system for decoding text subtitle streams recorded on a recording medium, 
the apparatus comprising: 

a- text subtitle decoder configured to parse a- text subtitle stream into text data and 
reproduction control information, and to render the text data into- bitmap data using -the 
1.5 reproduction control information, the text data representing a. subtitle textlo be- displayed 
within a text subtitle region; 

a graphics plane configured to convert-the bitmap-data into displayable images; and 

a color look up table configured to control at least one of color and transparency levels of 

the displayable images. 
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27. The system of claim 26, wherein the text subtitle decoder comprises: 

a text subtitle processor configured to parse the text subtitle stream into the text data 
and the reproduction control information; 

a text renderer configured to render the text data into the bitmap data using the 
reproduction controlinformation and font data; and 

a presentation controller configured to control operations.of the text subtitle processor 
and the text renderer. 
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FIG. 2A 
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FIG. 3A 
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FIG. 5A 
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FIG, 5B 
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